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SPECIFICATION 

1. Title of the Invention 

PROCESS FOR PRODUCTION OF POLYMERIC POLYOLS 

2 . Claims 

1) A process for the production of polymeric polyol, 
comprising partially or completely saponifying a heterogeneous 
two-phase mixture of a heated molten liquid containing an 
ethylene -saturated carboxylic acid vinyl ester copolymer having 
a number average molecular weight of from 800 to 5000 and having 
a saturated carboxylic acid vinyl ester content of from 1 to 
50% by weight and an aliphatic alcohol, in the presence of an 
alkali catalyst while removing a by-produced saturated 
carboxylic acid alkyl ester from the reaction system; then 
removing the residual aliphatic alcohol from the reaction system; 
and supplying an alkylene oxide to effect an alkylene 
oxide-addition reaction after optional supply of the alkali 
catalyst • 

2) The process for the production of polymeric polyol 
according to claim 1 , wherein the saturated carboxylic acid vinyl 
ester is vinyl acetate. 

3) The process for the production of polymeric polyol 
according to claim 1, wherein the aliphatic alcohol is methyl 
alcohol . 

4) The process for the production of polymeric polyol 
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according to claim 1, wherein the alkali catalyst comprises 
sodium hydroxide and/or potassium hydroxide. 

5) The process for the production of polymeric polyols 
according to claim 1, wherein the alkylene oxide is ethylene 
oxide . 

6) The process for the production of polymeric polyol 
according to claim 2, wherein the ethylene -vinyl acetate 
copolymer has a number average molecular weight of from 1000 
to 4000 and a vinyl acetate content of from 10 to 40% by weight. 

3. Detailed Description of the Invention 
Field of Industrial Application 

The present invention relates to a process for the 
production of polymeric polyol in which the polymeric polyol 
is prepared through a step of saponification of a low molecular 
weight ethylene - saturated carboxylic acid vinyl ester copolymer 
and a step of alkylene oxide-addition. More specifically, the 
invention relates to a process for producing polymeric polyols 
which are useful as : starting materials in the production of 
synthetic resins , for instance, as polyol components of saturated 
polyesters, polyurethanes and the like; and as additives, 
including bloom inhibitors of agents for synthetic rubbers such 
as SBR, NBR , CR, EPDM, etc.; antistatic agents, antifogging 
agents, lubricants and workability improvers, for synthetic 
resins such as polyethylene, polypropylene and the like; and 
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also as polymeric solid electrolytes, surfactants, waxmodif iers , 
binders for inorganic materials, and the like. 

Prior Art 

Saponification products of ethylene- saturated carboxylic 
acid vinyl ester copolymers are known. Polymeric polyols 
resulting from alkylene oxide-addition to such saponification 
products are also known. 

For instance, JP 52-17558 B discloses a process for the 
saponification of ethylene- saturated carboxylic acid vinyl 
ester copolymers , wherein a low molecular weight ethylene -vinyl 
ester copolymer having a molecular weight of from 800 to 4000 
is dissolved in a solvent such as xylene, and the resulting 
solution is saponified with the aid of methanol and a catalyst 
by use of an autoclave or tower type reactor to form glossy wax. 

U.S. Pat. No. 2 , 434 , 179 discloses a process for producing 
polymeric polyol by adding an alkylene oxide to a saponification 
product of an ethylene -saturated carboxylic acid vinyl ester 
copolymer, wherein an alkylene oxide compound such as ethylene 
oxide is added to a saponification product of an ethylene-vinyl 
acetate copolymer having an ethylene/vinyl acetate molar ratio 
of from 1/25 to 8/1. 

Problems to be Solved by the Invention 

However, the known methods mentioned described above 
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comprise independently effecting the saponification and the 
alkylene oxide -addit ion . So, these methods are extremely less 
efficient and disadvantageous in cost for the production of 
polymeric polyols by saponification of a starting 
ethylene-saturated carboxylic acid vinyl ester copolymer 
followed by addition of alkylene oxide. Further, the known 
processes require use of a large amount of alkali catalysts, 
so that the resultant polymeric polyols have an undesirably high 
alkali residue content . Such polyols are not suitable for use 
in certain fields. 

The process for saponification of ethylene-saturated 
carboxylic acid vinyl ester copolymers disclosed in JP 52-17558 
B is a method in which the saponification reaction is carried 
out in a solution of the reactant in an organic solvent such 
as xylene having a concentration of up to 60% by weight. So, 
in this process, it is a serious problem to recovery the solvent 
used. 

Use of alkali catalysts is effective in each of the 
saponification and the alkylene oxide-addition. However, if 
one kind of alkali catalyst is used in both the saponification 
and the alkylene oxide -addition , the reaction rate of one of 
these two reactions will be undesirably low. To eliminate this 
drawback , it is necessary to use such a catalyst in a large amount . 

As a result, much alkali salt will remain in the resulting 
polymeric polyol, and removal of the remaining alkali salt is 
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a very difficult problem. 

In light of the above-mentioned problems, the present 
invention intends to produce a polymeric polyol containing alkali , 
if any, in a small amount by use of a very simple process including 
saponification of an ethylene -saturated carboxylic acid vinyl 
ester copolymer followed by alkylene oxide - addition . 

Means for Solving the Problems 

In order to solve the above-mentioned problems, the 
inventors have made many studies and hence completed the 
invention. According to the invention, the saponification step 
and the alkylene oxide -addition step are consecutively carried 
out under such a condition that ethylene- saturated carboxylic 
acid vinyl ester copolymers are handled as aheatedmolten liquid, 
and therefore the invention offers a simplified process. 
Further, the invention reduces the overall amount of catalysts 
used, by use of different catalysts for the saponification step 
and the alkylene oxide -addition step, and thereby reduces alkali 
remaining in a resulting polymeric polyol. 

That is, the present invention provides a process for the 
production of polymeric polyol, comprising partially or 
completely saponifying a heterogeneous two-phase mixture of a 
heated molten liquid containing an ethylene -saturated 
carboxylic acid vinyl ester copolymer having a number average 
molecular weight of from 800 to 5000 and having a saturated 
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carboxylic acid vinyl ester content of from 1 to 50% by weight 
and an aliphatic alcohol, in the presence of an alkali catalyst 
while removing a by-produced saturated carboxylic acid alkyl 
ester from the reaction system; then removing the residual 
aliphatic alcohol from the reaction system; and supplying an 
alkylene oxide to effect an alkylene oxide-addition reaction 
after optional supply of the alkali catalyst. Further, it also 
relates to a process for the production of polymeric polyol, 
wherein the saturated carboxylic acid vinyl ester is vinyl 
acetate; or wherein the aliphatic alcohol is methyl alcohol; 
or wherein the alkali catalyst comprises a sodium hydroxide 
and/or potassium hydroxide catalyst; or wherein the alkylene 
oxide is ethylene oxide; or wherein the ethylene -vinyl acetate 
copolymer has a number average molecular weight of from 1000 
to 4000 and a vinyl acetate content of from 10 to 40% by weight. 

The present invention will be described below. 

The ethylene -saturated carboxylic acid vinyl ester 
copolymer having a number average molecular weight of from 800 
to 5000 and having a saturated carboxylic acid vinyl ester content 
of from 1 to 50% by weight for use in the present invention is 
prepared by a known manner , for instance , by a solution or gaseous 
phase radical polymerization method as disclosed in JP 43-16775 
B, JP 60-33154 B, etc. Preferred are ethylene -vinyl acetate 
copolymers having a number average molecular weight of from 1000 
to 4000 and having a vinyl acetate content of from 10 to 40% 
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by weight, because they are easily available in markets, and 
their use results in the production of polymeric polyols having 
good properties . 

Examples of aliphatic alcohols for use in the present 
invention include methyl alcohol, ethyl alcohol, propyl alcohol 
and butyl alcohol. Methyl alcohol is especially preferred in 
view of the reaction rate of the saponification and of the vapor 
recovery efficiency after the reaction. 

Examples of alkylene oxides employed in the invention 
include ethylene oxide and propylene oxide . Ethylene oxide is 
particularly preferred from the viewpoint of the properties of 
resulting polymeric polyols . 

It is well known that an alkali catalyst is effective in 
a process in which an ethylene- saturated carboxylic acid vinyl 
ester copolymer is saponified and then an alkylene oxide is added 
and the catalyst is typified by hydroxides and alcoholates of 
alkali metals. As a result of various studies about alkali 
catalysts, it has been found that use of sodium hydroxide in 
the saponification step and use of potassium hydroxide in the 
alkylene oxide -addition step are particularly preferred for the 
reason that they will greatly reduce the alkali residue content 
in polymeric polyols as final products. 

The saponification reaction in the present invention may 
be carried out either batch- wise or continuously. The reaction 
may be effected by heating a mixture of an ethylene-saturated 
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carboxylic acid vinyl ester copolymer, an aliphatic alcohol and 
an alkali catalyst. 

In the saponification reaction, a saponification product 
is produced with byproduction of a saturated carboxylic acid 
alkyl ester. Unless this is removed from the reaction system, 
there may be a decrease in catalyst efficiency. Particularly, 
the conversion of an alkali catalyst into its salt will decrease 
the catalyst efficiency. It is therefore effective to remove 
the ester from the reaction system with the aliphatic alcohol 
under conditions suitable for the evaporation of the aliphatic 
alcohol . 

After the completion of the saponification reactions, the 
temperature is increased in order to completely remove the 
aliphatic alcohol and the byproduced saturated carboxylic acid 
alkyl ester from the reaction system. In this manner, it is 
possible to completely remove an aliphatic alcohol which would 
be harmful in the next alkylene oxide-addition step. 

To the thus obtained ethylene- saturated carboxylic acid 
vinyl ester copolymer, a further amount of alkali catalyst is 
optionally added. Furthermore, an alkylene oxide is supplied 
at a high temperature to produce polymeric polyol. 

Although there is no specific limitation on the degree 
of saponification of the ethylene- saturated carboxylic acid 
vinyl ester copolymer, it is desirable that the degree of 
saponification be in the range of from 50 to 100% in order to 

9 



obtain properties as polymeric polyol, which is the final 
product . 

Further, there are no limitations on the amount of alkylene 
oxide supplied • It is desirable to use from 20 to 1000 parts 
by weight of alkylene oxide per 100 parts by weight of the 
saponification product of ethylene- saturated carboxylic acid 
vinyl ester copolymer in order to obtain properties as polymeric 
polyol, which is the final product. 

It is economical to carry out both the saponification 
reaction and the alkylene oxide -addition reaction in the same 
reactor . In other words , taking out the saponification reaction 
product from the reactor will result in a considerable decrease 
in workability and efficiency. 

The saponification reaction may be effected by carrying 
out a mixing operation for several hours at the boiling point 
of the aliphatic alcohol under atmospheric pressure. The 
alkylene oxide -addition reaction may be effected by carrying 
out a mixing operation at a temperature of from 100 to 200°C 
under a pressure of several atms for several hours. 

In the saponification step of the present process, it is 
desirable to use an aliphatic alcohol and an alkali catalyst 
in amounts as small as possible, in view of economy and of a 
possible reduction of alkali residue content. However, if the 
amount used is excessively small, the reaction rate will be 
undesirably low, and a satisfactory saponification will not be 



accomplished. It therefore is desirable to use 20 to 1000 parts 
by weight, preferably 100 to 500 parts by weight of aliphatic 
alcohol, and 0.01 to 2 parts by weight, preferably 0.1 to 1 part 
by weight of alkali catalyst per 100 parts by weight of 
ethylene- saturated carboxylic acid vinyl ester copolymer. 

In the saponification, the alkali catalyst maybe supplied 
in one time or in several portions. 

In the alkylene oxide-addition step, it is advantageous 
that the amount of the alkali catalyst addedbe as small as possible 
because it is economical and it is possible to reduce the alkali 
residue content. However, if the amount of the alkali catalyst 
is too small, the reaction rate will be undesirably low and 
addition will fail to occur satisfactorily. It is desirable 
to use 0.01 to 2% by weight, preferably 0.1 to 1% by weight of 
alkali catalyst per 100 parts by weight of the saponification 
product of an ethylene -saturated carboxylic acid vinyl ester 
copolymer. The alkali catalyst may be supplied in one time or 
in several portions . 

According to the invention as mentioned above, a molten 
polymer is efficiently saponified in the presence of an alcohol 
and an alkali catalyst without using any organic solvents while 
removing a byproduct and excessive alcohol. Then the resulting 
saponification product is subjected to alkylene oxide -addition 
without taking out the saponification product from the reactor. 
After optionally supplying a further amount of alkali catalyst. 



the alkylene oxide -addition reaction is effected, whereby 
polymeric polyol having reduced alkali residue content can be 
produced extremely efficiently and economically. 

In the thus obtained polymeric polyol, the vinyl ester 
of the saturated carboxylic acid will change into a vinyl alcohol 
structure partially or completely depending on the degree of 
saponification in the stage of the saponification of the 
ethylene -saturated carboxylic acid vinyl ester copolymer. The 
completely saponified product will have a structure as an 
ethylene -vinyl alcohol copolymer. 

The product of the alkylene oxide -addition as the second 
step has a structure where alkylene oxide components have been 
inserted in vinyl alcohol moieties . Depending on the amount 
of alkylene oxide used, the addition products will have a 
structure where there are chains consisting of several or several 
tens alkylene oxide segments, and there are hydroxyl groups at 
the terminals of molecules . Therefore, the resulting polymeric 
polyol can be used, for instance, as starting materials in the 
production of polycondensed resins and also as various additives , 
aids for modifications and binders. 

EXAMPLES 

Concrete examples and also a reference example and 
application examples of the present invention will be shown below . 
However, it should be noted that the scope of the invention is 
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not restricted to the Examples . 
REFERENCE EXAMPLE 

<Production of ethylene -vinyl acetate copolymer) 

In a high pressure reactor, ethylene was copolymerized 
with vinyl acetate in the presence of tert-butylperoxy-2-ethyl 
hexanoate as a polymerization initiator and also in the presence 
of propane as a molecular weight regulator under a pressure of 
1400 kg/cm 2 at a temperature of 190°C to produce an ethylene-vinyl 
acetate copolymer (hereinafter referred to as "EVA") having a 
vinyl acetate content of 31% by weight , a number average molecular 
weight of 1800, and a softening point of 30°C. 

EXAMPLE- 1 

A stainless autoclave having a capacity of 1 liter and 
equipped with a stirrer, a distillation drain line and a feed 
line was charged with 100 g of the EVA obtained by the Reference 
Example, 200 g of methyl alcohol and 0 . 6 g of sodium hydroxide. 
The autoclave was heated to 65°C under stirring while keeping 
the distillation drain line open, to effect the reaction for 
2 hours. Thereafter, the temperature was raised to 140°C over 
1 hour to remove all of volatile matters from the reaction system. 
The resultant saponification product was waxy and had a melting 
point of 85°C. The degree of saponification was 92%. 

Subsequently, 0 . 17 g of potassium hydroxide was added and 
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the temperature was raised to 180°C. Then, ethylene oxide was 
added until the pressure reached 2 kg/cm 2 . A pressure drop caused 
by the ethylene oxide -addition reaction was checked and 
thereafter a further amount of ethylene oxide was supplied 
intermittently so as to maintain a pressure of 2 kg/cm 2 . Thus, 
170 g in total of ethylene oxide was supplied over 1 hour. When 
the pressure had decreased to 0.5 kg/cm 2 , the temperature was 
decreased to 100°C, and the product was recovered. As the result , 
250 g of polymeric polyol was produced, which had a melting point 
of 52°C and a hydroxyl value of 102 mgKOH/g. 

An analysis of the alkali metal content revealed that the 
amounts of sodium and potassium were 1200 ppm and 300 ppm, 
respectively . 

EXAMPLE -2 

A stainless autoclave having a capacity of 700 liters and 
equipped with a stirrer, a distillation drain line and a feed 
line was charged with 160 kg of the EVA obtained by the Reference 
Example , 320 kg of methyl alcohol and 0 . 96 kg of sodium hydroxide . 
The autoclave was heated to 65°C under stirring while keeping 
the distillation drain line open, to effect the reaction for 
2 hours. Thereafter, the temperature of the reaction mixture 
was raised to 142°C over 1 hour to remove all of volatile matters 
from the reaction system . The resulting saponification product 
was waxy and had a melting point of 83°C. The degree of 
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saponification was 90%. 

Subsequently, 0.27 kg of potassium hydroxide was added 
and the temperature was raised to 180°C. Then, ethylene oxide 
was added until the pressure reached 2 kg/cm 2 . A pressure drop 
caused by the ethylene oxide-addition reaction was checked and 
thereafter a further amount of ethylene oxide was supplied 
intermittently so as to maintain a pressure of 2 kg/cm 2 . Thus, 
272 kg in total of ethylene oxide was supplied over 1 hour. When 
the pressure had decreased to 0 . 4 kg/cm 2 , the temperature was 
decreased to 100°C , and the product was recovered . As the result , 
408 kg of polymeric polyol was produced, which had a melting 
point of 51°C and a hydroxyl value of 110 mgKOH/g. 

An analysis of the alkali metal content revealed that the 
amounts of sodium and potassium were 1200 ppm and 300 ppm, 
respectively. 

EXAMPLE -3 

An autoclave shown in Example 1 which had a capacity of 
1 liter was charged with 100 g of EVA, 100 g of methyl alcohol 
and 0.3 g of sodium hydroxide. The autoclave was heated to 65°C 
and stirred for 2 hour while the distillation drain line was 
kept open and 100 g of methyl alcohol containing 0.3 g of sodium 
hydroxide dissolved therein was supplied through the feed line 
over 2 hours. Thereafter, the temperature was raised to 140°C 
over 1 hour to remove all of volatile matters from the reaction 



system. A saponification product having a melting point of 87°C 
was obtained. The degree of saponification was 94%. 

Subsequently, 0 . 17 g of potassium hydroxide was added and 
the temperature was raised to 180°C. Then, ethylene oxide was 
added until the pressure reached 2 kg/cm 2 . A pressure drop caused 
by the ethylene oxide-addition reaction was checked and 
thereafter a further amount of ethylene oxide was supplied 
intermittently so as to maintain a pressure of 2 kg/cm 2 . Thus, 
170 g in total of ethylene oxide was supplied over 1 hour. When 
the pressure had decreased to 0.5 kg/cm 2 , the temperature was 
decreased to 100°C , and the product was recovered . As the result , 
251 g of polymeric polyol was produced, which had a melting point 
of 50°C and a hydroxyl value of 105 mgKOH/g. 

An analysis of the alkali metal content revealed that the 
amounts of sodium and potassium were 1200 ppm and 300 ppm, 
respectively . 

EXAMPLE -4 

A 700 -L autoclave shown in Example 2 was charged with 100 
kg of the EVA obtained by the Reference Example, 320 kg of methyl 
alcohol and 1.96 kg of potassium hydroxide, and a reaction was 
carried out in a manner similar to that of Example 2 . 

The resulting saponification product was waxy. It had 
a melting point of 80°C and a degree of saponification of 88%. 

After that, no alkali was supplied and ethylene oxide was 
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supplied intermittently so that the pressure reached 2 kg/cm 2 
in a manner similar to Example 2. Namely, ethylene oxide was 
supplied in a total amount of 170 kg over 2 hours to effect a 
reaction. As the result, 253 kg of polymeric polyol having a 
melting point of 38°C and a hydroxyl value of 102 mg KOH/g was 
produced. The amount of potassium was analyzed to be 4000 ppm. 

Although a large amount of potassium hydroxide was used, 
not so high reactivity was shown and the ethylene oxide addition 
needed a long time. In addition, the amount of remaining 
potassium increased. 

EXAMPLE -5 

In a manner similar to Example 1, a 1-liter autoclave was 
charged with 100 g of the EVA obtained by the Reference Example, 
200 g of methyl alcohol and 0 . 6 g of sodium hydroxide. A 
saponification product having a melting point of 85°C and a degree 
of saponification of 92% was obtained. 

Then, ethylene oxide was supplied at 180°C to effect an 
ethylene oxide-addition reaction. Only 48 g of ethylene oxide 
was introduced even after a lapse of 3 hours. 

EXAMPLE -6 

In a manner similar to Example 1, a 1- liter autoclave was 
charged with 100 g of the EVA obtained by the Reference Example, 
200 g of methyl alcohol and 0 . 6 g of sodium hydroxide. A 
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saponification product having a melting point of 85°C and a degree 
of saponification of 92% was obtained. 

Then, 0 . 3 g of sodium hydroxide was added and ethylene 
oxide was supplied to effect an addition reaction. However, 
only 64 g of ethylene oxide was introduced even after a lapse 
of 3 hours . 

The product was taken out and, as the result, 143 g of 
polymeric polyol was obtained, which contained 3500 ppm of 
sodium. 

APPLICATION EXAMPLES 

<Antistatic Property of Polyethylene Sheet> 

100 parts by weight of ethylene -vinyl acetate copolymer 
resin (Evatate H 2020, manufactured by Sumitomo Chemical) was 
admixed with 2 parts by weight of polymeric polyol prepared in 
Example 2, followed by kneading and hot compression molding to 
form a sheet having a thickness of 0 . 5 mm. Furthermore, another 
sheet was prepared without using the polymeric polyol. 

These sheets were stored at a temperature of 23°C and at 
a humidity of 50% for 30 hours, and then were measured for their 
surface resistivity by means of a high resistance measurement 
apparatus . The sheet without the polymeric polyol had a 
resistance of at least 10 16 ohms, whereas the sheet including 
the polymeric polyol had a resistance of 10 12 ohms. Thus, it 
was observed that the polymeric polyol had an antistatic effect. 
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<Bloom- inhibiting Treatment of Rubber > 

100 parts by weight of ethylene-propylene-diene rubber 
(Esprene 524, manufactured by Sumitomo Chemical) was kneaded 
together with 100 parts by weight of carbon black, 30 parts by 
weight of process oil, 5 parts by weight of zinc oxide, 1 part 
by weight of stearic acid and 3 parts by weight of lubricant. 
Then, Soxinol BZ, TT, TRA and DM were added in the amounts of 
2 parts ,0.5 part ,0.5 part and 1 . 0 part by weight , respectively . 
Furthermore, 2 parts by weight of the polymeric polyol prepared 
in Example 2 was added, and 1 part by weight of sulfur was further 
added. The resultant mixture was subjected to vulcanization 
in a conventional manner to produce a sheet having a thickness 
of 2 mm. Furthermore, another sheet was prepared without using 
the polymeric polyol . 

These sheets, which initially had a similar luster, were 
stored at room temperature for 1 week, and then the luster of 
sheets was observed. It was found that the sheet including the 
polymeric polyol still held the initial luster , whereas the sheet 
without the polymeric polyol virtually lost the initial luster. 

Effect of the Invention 

As explained above, the invention provides a process for 
the production of polymeric polyol, comprising: partially or 
completely saponifying a heterogeneous two-phase mixture of a 



heated molten liquid containing an ethylene-saturated 
carboxylic acid vinyl ester copolymer having a number average 
molecular weight of from 800 to 5000 and having a saturated 
carboxylic acid vinyl ester content of from 1 to 50% by weight 
and an aliphatic alcohol, in the presence of an alkali catalyst 
while removing a by- produced saturated carboxylic acid alkyl 
ester from the reaction system; then removing the residual 
aliphatic alcohol from the reaction system; and supplying an 
alkylene oxide to effect an alkylene oxide -addition reaction 
after optional supply of the alkali catalyst. According to the 
invention, the saponification step and the alkylene 
oxide -addition step are consecutively carried out. The 
saponification step is performed in a heterogeneous two-phase 
system containing a heated molten liquid and an aliphatic alcohol , 
while removing saturated carboxylic acid alkyl ester byproducts 
from the reaction system. Alkali catalysts are used under 
optimized conditions in the saponification step and the alkylene 
oxide -addition step so as to enhance the reactivity, whereby 
polymeric polyols having a reduced alkali residue content can 
be produced. The polymeric polyols according to the invention 
are suitable for use as starting materials in the production 
of synthetic resins, and also as bloom inhibitors, antistatic 
agents, antifogging agents , lubricants, workability improvers , 
high molecular weight solid electrolytes, surfactants, wax 
modifiers, binders for inorganic materials, etc. Thus, the 
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process is highly valuable in the industrial fields. 
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o. tsfaj^u^v&^^-A^AT^i/^ws i — 

7;u=J-;ufc<D2fa^i^-S?E^ ! B5 3 &r. M 

fit «i © {?^et t ©J * r * fa fa ^ ^ # v m o> 7 >i> + 
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K iflMft^ftj-r -2> c k tc «fc -5 # v - * >; - ,u 

h U A-feJcZZ/t fctt*BHfc* y •> A 
■M*fi£{** s , Sf^^^f 1 0 0 0—4 0 0 0. 

sst:-;^fii o~4 oii%tj>4# y v 

Jil T a fls W \Z * 56 W •( Z r> ^ T US BJ? -T -2. . 
*5B^Kffl^4tt¥lS*^«8 0 0-5 0 0 0, 
fSfD*^sK>iS?^)tr^.;uj.A7-;u^Wfi l — 5 o 

fiffi*ST-&4. if- U>fcfafO*;U.-K>ffi<0^- 

t Att«&0B4 3 - 1 6 7 5 5 4f^BS6 
0-3315 A^'Jt&tiZizUmoZil *> <0 . Sffi 
* $> -5 ^ ( J m * § ^ 5 i> f) >V & £ m V m % K. £t ii V 



^f^t^, if-u->kfi§?0;*ut,#>i£oDfc: 
COfc SI* Mfc JU!tf>«©3» ;u* 

ttMbJgfi5**T?£ttajg*±#StfTHg|tfj^7 
^3-/k gtf£g§fo;s;utf vag^^u^UiXf- 
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^ShiSt^^ftl 00 0-40 0 0. 
k^-^^fil 0~4 0«S%-Cfe* if-U>- 

*fgBJK:f3<^*jliJ!fiJi3i7.H<-:3 ^f-A-7 

*3swcffli^ z>7 i> > * *-y -r Kttif-u 

if- u > k m tfi;ui x f 

* ft flat y fltsg» s Wx/j^c k a 

< ^06^it*5 9 , 7;u# y ^o^kkm. 7 

7;ua yte&k UTttfI*fcf*Lfc*SS. WMt 



<at"i;Ui*f ;u&B£-{*K<j*®K«J: 0 7;U2/ 'J 
5 0—10 0 %*5»^ H/^. 

7 ;u * u v * * -y -i- k tc 4# c hhirb tt 

;^ix^;^±tM•&^*:^i^^b%l l o Ofifigfitc^u 

T 2 0 — 1 0 0 OfiggROttflOWtt; L^. 
itA,<bS)Sk7;wdrU>^^-y-Y KfttDSfCU:. 

A.fbSiC^^S^I**^ — B.BS 9 ItT k » f^Jlttt* 
v^-^-y--)' K^arstStt, sa^ffo^k i oo~ 

2 0 0rflJgr£mRar!£L#as6'<T>**tf s fc^. 
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u > - ga*a* >&<9 tr-;ui^ t-ju - « 

1 0 OSSSW;:*tl/TJiiflfil5£T^3 - A' 
%2O~10O OfiMfflttf * U < l± 1 0 0 — 50 

01m 7^';iitfitto. oi-2itw 

n-ts * it it l r mm r z c t * J t # * . 

7 a> * L/ > r -Y K WflaXfl tc * u> r fr&Sa t 
Z7)l<* >) f&i&e>m. *> T 3 -5 £ ^ tt ^ * s *i 

^ 1 0 OfigBBK^UT 0 . 0 1~2g£%tff* 
L<1±0. 1 ~ 1 96 C9 85 BST'SSflOr 



X3Sf« 

C ftfc CHUBS ft* fcWTttfc^. 

rtfiEKJftHCJ:*). ** r L' > t »»^-;u*« 

f-^+t^ K tf^SIESI^I i: LX<D-7a 
/OOffST. 1 4 0 0 kg/cm* . SJg 1 9 0 

tT?SI^bTftiSei^fi3 111%. tt 
¥^11 8 0 0. Htfl;jA3 0t(Oxf uy- 
BBKiA«I6# (JJlTEVAkEt) 
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tfc<. y v-t7Ji/3 -a-* yws 
aire i: ^ < <t o t^u* y te«4>i^SDL 
fc #y -7- # 'j ^-A'fcKiarac 

CDT£><2>. 

c j; -5 cLT»&n**»; y r-;n±. 

ttttxf i/y-Ki^7*3-A-«fl6*i: bt 
*fc$S2fSPgfc L-T07^*U>**-*-< KW 



t§t 1 LCD A-r > U'XKr - h ^ l"- 7*K. # 
ajPtc^Lfc evai oogk ^ ^-;ixT;u3 -a- 
2 oo g fc*»<k^- h u 7ao. 6g*Ant. 

K£ 1 4 0*C*T±#«-<*T?*%^!l : Sr±a^^-tC 
it U> fc* b /i ; » <?tXlZVA,lt®l<Oteg. It8 5t 
C7>^XttT. 2 K-e&o fc. 

% 1 8 0°CtC±^-C*>6if : -U>'r + U--< K* 2 

f L/V^t-f K* 2kg/cm 2 C0E7J^{So<t -5 IZ 
HJcWCftttl/. 1 B#I8I*»^T^W- 1 7 0 gttii 

EE7J* J 0. 5kg/cm 2 tCfSTb/ii: 
IKtl 0 0«KTVT£««I*BS9 aiUfc^S. 

250gcr)^ , j- : ? , -^yr - ;u**» ^n, -t cosfe 

jA'tt 5 2 "C . 7KSfSffS 1 0 2 mgKOH/g Vtb^tz. 

mrz7Ji>*i i )&mm.zftVT^fct£*>> * h y 
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fctfi7 0 0 L©Af>l/AS^- h * U'-T'tC, 
MWC^UfcEVA 16 0kg Jb7JU3 
-^3 2 0 kgt 7XK^b^- MJ^AO. 96kg 

1 8 0 , C(C±WTA'6i5 1 UV^ + -tf^ Kfc 
2kg/cm 2 <DS^7*T Atlfc. uvtn-f 

Jt-^L/y^^+h-f K % 2kg/cra 2 WEE^(Cf^O<fc -5 
iCfHJfcWKftl&l,, mra*>VT^ft2 7 2 kg 
<±&A,td. JE7J* S 0. 4kg/cm 2 tCf&Tbfc t C 



fUVt^t^ K=§: 2kg/cni 2 e>ff77K{£^> e fc 5 ic 

nn^Wtefltisu, i wmi*»wr6it i 7 o g{±ii 

A/tt. E^7* s 0. 5kg/cm a {3fgTU/ii: 

1 0 OTJICTtf r£fiBflj*»IDtt}Lfctg*. 
2 5 1 g©^Vv-^'Jt-;u«M#6n, 
.^±5 01:, *^S<ffil O5mgK0H/g T£>ofc. 

•?A1 200ppm, A'/'JASOOppmfS) 

HSfcfl|2 ICi^ Lf:7 0 0 L©t - h ^ U - 7" IC , 
0%<5"IK^U tz E V A 1 OOkgi^ ^;u7^rj 
-JU320kgi: -fcmttl <) V A 1 . 9 6 k g £ 

fliers feaija-ertcRfisw 2 t manes. 

f-U>**-9--f K* 2kg/cro 2 c75ffi^T-FBlX«^U. 
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*GDili.&l±5 1*C, 7KM<i 1 1 OmgKOH/g 

ni 2 00ppm, *'J^A300ppm-C& 
■o tz. 

nmm- 3 

%{?iJtC7j% L ftEVA 1 0 0 g fc -;u 
1 0 0 g fcTKK-fk^ h ') O A 0 . 3gZ\ftX. 
7-< - V*^*®^ h V * AO. 3g£ 

Ufc^ f;i/7Jl/3 -;H 00g42 B#W*H7 

T«t6u** s 6sai9-Y raise 5*c 

r 2 B#fHft]8l«ttA/Ufc. *<D& 1 B*|yi*»WT» 

1 4 oic*rJb#S'tf?8K'lii€£SftftK: 
il^/S bfii.&8 7*CflDWMttt*Wfc. *«t7/u 
<b?(19 4*ST-&o/i. 

* 1 8 Q "CK. ±.*f X * K*2 



2B*Hlja>ttr*ff- 17 0k g ttiX A, TJgfiS^ #fc 
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ofc. *fc*'^Al4»ffiUfci:C5, 4 0 

WICJK^SlStttt^e < . xf l/f^^t-fH 
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AftTM48 5'C> 9 2 KrottMt&'fc 

mtz. 

+ h'114 8 g LA'SXTfi*^ fc. 
Xtt«- 6 

SUSP 1 iznklstzt mmiz 1 Leo*- h ? u- 
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W^iSUT 't) ^ ^- U- > ^ * -9" K(± 6 4 g l,*>ig 
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iAf-hH2 0 20) 1 0 0M8|SK:Jgffiffl|2 
»«. a«lESlJ8cJB«:eTJ»* 0 . 5 mm©-/- 
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BZs TT, TRA, 0. 5, 0. 
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JjQ n a c tt flJ KB « it m. © * *t » L T <A . 

u fc 1 1 *> . *K93 itasw-i%ft=?m 8 o 

0-5 00 0, tg;fa*;U £.=. ;PiA7A' 

^ti~5 0ti%t*4. ■x.^v-iafa* 
IS <7) 7 ;u ;u -x- 7. f ; u R ^ *f 1 3 * L 6 



©xaiMflfi {attain. 
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